Physics and Detector Study
of proposed 1 TeV Parameters



Motivation for TeV Upgrade

Independent of the results from the first few years of
running there are several reasons for an energy
upgradeto 1 TeV:

- higher sensitivities for anomalous gauge boson
couplings,

- measurement of the Higgs boson self coupling,

- the coupling of the Higgs to the top quark,

- production thresholds for new massive particles,

- exploration of extra spatial dimensions, and

- other new physics.
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Requirements of the TeV Upgrade

 The luminosity and reliability of the machine should
allow the collection of order of 1 ab™! (equivalent at 1
TeV) in about 3 to 4 years.

- note that point cross sections fall with energy
- even more would be better

 The machine should have the capability for running at
any energy value for continuum measurements and for
threshold scans up to the maximum energy with the
design luminosity (Vs scaling assumed).

 Beam energy stability and accuracy should be as stated
for the baseline machine.
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Detailed Baseline Design

e Significant time is needed to generate simulated events and
analyze them for the DBD next year.

* For this, collider parameters for the 1 TeV upgrade must be
fixed now for the physics studies, with understanding that
GDE final optimization may change the parameters



New parameters

 We have been studying new 1 TeV parameter
sets (constrained to 300 MW)

— 5% beamstrahlung
— 10% beamstrahlung

* |nitially sets with larger beamstrahlung
provides much higher luminosity, but also
wider pair distributions
— are the backgrounds tolerable for physics?
— can pair distributions be tightened?



First Strawman

Parameters
(300 MW,
5-10% BS)
* Two aspects of the detector are
Detector particularly sensitive to the machine
parameters
I m pa CtS — vertex detector - i.e. the inner radius

— forward detection in the LumiCal



Initial proposed set (BO) with 10 % BS

500 GeV Beampipe design too aggressive

ILD Beampipe with 3.5 Tesla SiD Beampipe with 5 Tesla

5 % BS
° 5 % BS

Takashi Maruyama
Similar results found independently by M. Berggren



Question

* Question posed by physics and detector
colleagues:

— Would it be possible to produce a set of
parameters with 10% BS and the same higher
luminosity, but with less divergence of the pairs
cone?
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Blb pairs at Beampipe

ILD SiD

e Pair edge is typically 1.8 - 2 mm away from the beam pipe to be comfortable.

e Pair edge of Blb is about 1 mm from the beam pipe.
— For DBD, B1b should work without changing the beam pipe.



Pair distribution at face of Lumical

SiD pair radial
distribution at the
face of Lumical.

Solid line is ILC 1000
GeV B1b TF.

Dash line is ILC 500
GeV SB2009 TF.

Beampipe radius
inside the Lumical is 6
cm.

Pair edge gets larger
by ¥4 mm at 1 TeV,
but it still has 1 cm
clearance.

* Takashi Maruyama



1 TeV Plan for DBD

* CONCLUSION - Beamstrahlung is acceptable for
1 TeV B1b parameters.

* We plan to use the B1b parameters (10% w/TF)
for the DBD simulation.
— Instantaneous luminosity is high (5.6 x 1034)
— Beampipe does not need to change from 500 GeV
— Luminosity spectrum and pairs are manageable

— We know GDE will continue work to optimize, but
we expect the final design not to be too different
from this choice.
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